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(54) YCTPOflCTBO RJ\* PACUJWPEH14H 
CKBAHCMH 

(57) M3o6peTeHne othocwc* k ropKoA npoM- 
th m crpotrre/ibCTBy m m.6, ncno/ib30BaHO Ana 

COOpy*C«HHfl CKBdKMH HOA npeflHTCTBMWMM 

KdK c OAHoepeMeHHoA npoK/iaAxoft xoxcyxa 
m/im Tpy6onpoBOAd, Tax m 6o3 npoKJtaAXt** 



Uenb - noBbitueHMe h a ab)k h octm paGoTti . Yct- 
poACTBOCOAep*MTTpy6y-/iHAep(TJl) 1, icoxyx 
(K) 9, npMBOAHort &a/i 2 m pa6oMMA opraH (PO). 
floaieAHWfl Bwno/iHeH a bhab KOHtwecKoro 
pacKdrwBaiotuero MexaHtoMd, «a tueAxax skc- 
ueHTpMKoaoro Baiia 3 KOTOporo pacnonoxeHbi 

K0HMM6CKM6 K8TKM 5. HpOAO/lbMbie OCM K8TK0B 

5 pacno/ioxexbi noA yr/iOM k och PO. Bail 2 
cicperuieH c PO m paaMemeH c bo3moxhoctWio 
apatueHMsi a Til 1 m/ih a K9. Oamm kohbii PO 

C06AMHBH C B03MOXHOCTbK> BpflUUeMMJI T/l t M 

APyroft - c K 9. Pe6pa 10 pacnonomeHbi ctm- 

MBTplMHO OTMOCWTB/IbHO OCM PO. M MX KOHI4U 

3dKpen/ieHu Ha Hapyambix noaepxHocmx T/l 
1 m K9. ripif BpameHMH aa/ia 3 opamaeTC* m PO, 
a aro kbtkm 5 o6icaTMBaiotcfl no 336010 pacuiM* 

P5J0MOA C*B8KMHW, npOM3BOA* ynflOTHeHMB 

rpyHTa b paAHd/ibHOM HanpaB/ieHMM. flpvi 
Bcrpe**e c aanyHOM pe6pa 10 BAdB/wBaiOT ero 
e rpytrr m/im pd3pyuiaipT. 3 m/i. . 
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MaoOpeTCKMe otHOcwrc* * ropnoA npo- 

MWUineHHOCTM M CTpOWTeilbCTBy w M0X6T 6blTb 

ncnonb309dHO An* coopyaceHMB CKBaxcMH noA 

np€n»TCTBHflMM, K8K C OAHOBp8MCHHOA npO- 

kabaxoA Koxcyxa mam Tpy6onpoBona, Tax m 6e3 
npoioidAKM. 

Ueiib M3o6poTeHwi - noBwuieHwe H3Ae*- 
hoctw pa6crrw. 

Ha 4*nv1 noica3aHa cxeMa cTpowreitbCTBa 

KpMBOAMHeAHOA CKB8*MHU C OAHOBpeMBHHOA 

npowiaAxoA Tpy6onpoBOAa; na 4>wr,2 - ycT- 
poAc nio, npOAWbHwa paapea; Ha 4>nr.3 - pa3- 
pes A-A Ha $>nr.2. - 
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YCTpOi^TBO Afl» paCUJMpeHM« CKB3*CMH 

pa6oraeT CA8AyK>mnM o6pa30M. 

M3 pa6o**ero KOTAobaHa 13 c noMomwo 6y- 
poaoro CTaHra 11 npo6ypnBaeTc« nMOHepna* 
CKBdKMHa ao BbixoAa Tpy6u-/?MAepa 1 Ha no- 
sepxHOCTb a npneMHOM KOTAOtane (ne noxa- 
38h). KKOHuyTpyOy-zwAepa 1 BMecTo6ypOBoA. 

rOAOBKM npMC06AMH»K)T MH BBHTapHyK) C6K- 
UMK) 14, K KOHUy CeitUMM 15.npHCOeAMHfllOT 

xoxcyx 9. noAAepxMBaeMwft Tpy6oyKAaAMMKa- 
mm. 3aTCM BwiK)MaK>TnpMBOABpau4eHM» 6ypo- 

BOrO CT8HK8 11, KOTOpWft npMBOAMT BO 

apaiueHMe npMBOAHOA Ban 2 m km h gm aiw ec km 
coeAHHBHHbtft c HMM Bail 3 paCoqero oprana. 



YctpoActbo A/w pacuJMpcHM» cxaa^HH 15 npnBpameHMHBa/ia3 K8tkh 5 oCxoniaaiOTC* 



coacpxht TpyCy-nMAop 1. b kotopo* ycTaHOB; 
neH na npoMe*yroMHbix onopaxfae noxa3aHu) 
c B03MO*HOCTbK> BpameHMA npMBOAHOA Ban 2. 
Pa6wHfl opran BbinoAHen a bmag pacxaTWBa- 
iQuxero MexaHW3wa c 3rcueHTpnK0BbiM ea/iOM 
3, Ha ujeflxax 4 KOToporo pacno/io}xeH« kohm- 
secxMe kbtkm 5. nooAOAbHwe^qcw chmmctpwm 
pacnoAOxenu noAyrio* 1-6 k npoAOAbnoA 



no 3a 60 to pacuiMpneMoA cxaaKMHU, npoM3BO- 
Afl yn/ioTH6HM9 rpyHTa b paAnanbHOM Hanpaa- 
neHMM. ocytuecTBAfui nporacKMBdHMe aa C060A 
20 xoxyxa 9. B c/iysae H6o6xoahmoctm AonoAHw- 
TenbHoe ycwnne Ann npoTacxuBaHHH xoxyxa 9 
moxho co3A3oarb noAaTHMKOM 6ypoBoro 
CTaHra 11, kotopuA nepeAaet ycnAMe Mepe3 
Tpy6y-/iMAcp 1 w pe6pa 10 xoxyxy 9. flpw stom 



ocw pa6osero oprana tbkmm o6pa30M, mto npw 25 pa6oMM» opran pa3rpyxen ot oceawx ycmamA 



apatueHMM &ana 3 kbtkm 5 xaT»TC» b 3a6oe 
cxaaxMHti no cnwpanvi Boxpyr npoAOAbHoA 
ocw. YxaaaHHuA yn>A onpeAei*^ mar xarxa 5 
- noAavy ero 3a oamh 060 pot Boxpyr npoAOA b- 
Hoft ocm pa6osero oprana. Oamh icoHeu Bana 3 
KMHeMatmecKM canaan c npnaoAHUM BanoM 
2. nanpMMep. nocpcACTBOM My<J>ru 6 m ycxa- 

HOBMH C B03MO*HOCTbK) BpameHMfl HB nOA" 
tUMnHHKOBOft Onope 7 OTHOCWTOflbHO 



noASTMHKa 6ypOBoro CTanxa 11. npM BCTpene 
pa6oMero opraHa, HanpuMep, c sanyMOM xamcii 
5 BAaenMBaiOT ero b rpyHT, ecnn ho3BOA*tor 
pa3Mepu Ba/iyna, Eoim paaMepw aanyna ho 

30 n03BO/l«K>T K3TKBM 5 BAdBWTb erO B rpyHT. TO 

bo B3anMOAe«CTB«e BCTynaiOT pe6pa 10, koto- 
pwe npeAOxpaHniOT KaTKH 5 m Becb paSonnA 
opraH ot no/iOMOK. Rpw stom pacCTOflHue 
MOKAy coceAHHMM peGpaMM 10 no nepMMerpy 



Tpy6«-nwepa 1. flpyroft KOHeu ea/ia 3 ycra- 35 p46osero oprana onpeAen«6TC5i pacwrnuM 



H0B/I6H C BO3MOXCHOCTbt0 BpaiU6HM« B OnOpO 

8 Ann paSonero opraHa, KOTopast pacnonoxe- 
Ha BnyrpM npoKitaAHBaeMoro xoxcyxa 9* Tpy- 
6a-/tHACp 1 m Koxyx 9 coeAwneHw moxcay 
coOoA peOpaMM 10, KOTopue pacno/ioxceHu 40 

CHMMOTpHNHO OTHOCmOflbHO npOAO/lbHOft OCM 

patotero oprana m oxBaTweam pa6om<ft op- 
ran. KaxAoe pe6po 10 oahmm kohuom aaxpen- 
neHO, nanpMMep, c noHombio caapKw na 
' BHeuineA 6okobom noBCpxHOCTM Tpy6b*-/iMAe- 45 
pa 1 • a ApyrwM kohuom — na BHBtiJHe A 6okoboA 
noaepxHOcm xoxyxa 9. flwaMeTp kohmmcckhx 
xdTKOB 5 pacnaruBaiomero MexaHM3Ma yae/iM- 

MMB86TCH OT Tpy6fc#*AHAG P3 K KOXCyxy 9. RpM- 

aoAHOft Ban 2 npMBOAHTCJi bo apaiueHMe OT 50 
Gypoaoro cranica 11. kotopua ycTdHOBiien c 
so3M6xHOCTbio nepeMcmeHM» no paM0 12. yc- 
TflMooiieHHOM a pa6weM KOT/iosaHe 13.Koxcyx 

9 moxot noAAepxMBBTbcn na secy c no- 



nyreM c yseTOM xa pa icre p wctm km rpyHTa, ahb- 
MeTpa pacuiMpneMoA ckb8Xcmhm. yrna xonyc- 
hoctm xaTKoe 5 m mx KO/i^iMecTBa. Pe6pa 10 
BoenpMHMMdiOT Ha ce6a M3rw6aiomMM mo- 

MeHT, B03HMKdK)IAHft npM BnMCbtB8MMM CMCT0- 

hu Tpy6a-iiMAep 1-Koxcyx 9 e aaAaHHyio 
KpHBO/iHHeAnyto TpaexTopwio, npeAOxpansiA 
ot yKd38HHUX narpyaoK pa5oHM« opran, hto 
Aono/iHWTeiibHO noBbiutaeT naAexnocrb ero 
pa6oTbi. 

flpM pacuiMpoHMM CKBaxcHHU 6e3 npo- 
KiidAKM Koxcyxa 9 ycrpoftCTao pa5oraeT aHano- 

TMMHO. B 3TOM CiiyHBO KOXiyX 9 HO 
npMCOeAMHSIlOT K MN BBHTapHOH CeKUMM 15 M 

noc/ieAHRA npw nepeMetqeHMM ycrpoACTBa b 
rpyHTe BunoAHneT ponb CTa6M/)M3aropa na- 
npasAeHMii pactUMpeHwi* CTa6wAM3auinf na- 
npaaneHMo pacuinpfleMoA ckbaxhh bi 
cnocobcTByeT Taoce m HanwHMe pe6ep 10, B 



MomwK). HanpHMep, TpyOoyxiiaAHHKOB (ne no- 55 a8hhom cnyvae BKinoMenwe npMBOAa noA8Tvw- 



K8S8HU). 

YcrrpoAcTBO on* pacuiMpeHMn ckbqkmh 
moxot MMeTb MHseHrapHue cgkuhm 14 m 15, 
coeAMHeHHua cooTBeTcreeHHO c TpyGOH-nw- 
AepoM 1 m c wwcyxoM 9. HanpMMep. c no- 
Motuvio caapKM. 



xa 6ypoBoro ct8hkb 11 moxcho He nponaeo; 

AMTb. 

<DopMy/ia M306pBT6HMa 

ycrpoftCTBo Ann pacujHpeHMA cxaaxcMH, 
BPtAionaioiuee Tpy6y-AMAep, Koxcyx, pa6om*A 

OpraM, OAHH KOH614 KOTOporO C06AHHOH c Tpy- 
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6oA-/>MAepoM. a APY"* ' « KO*yxoM c bos- 
MO*HOCTb» epameMMfl. m upmboaho* ean. 
c«penne % HMU» c pafoMMM opranoM, o r n m h a- 
10 ui e a c a tcm. mto. c ue/tuo hoBMuiemw 
HaAexMOcro b pa6oTe. pa6oM«« opraM Bunon- 

MBH B BMA6 KOHMMBCKOrO paCKBTMBaiOJUerO 
H6X8HM3M3 C 3KCUBHTPHK0BMM BMOM M C KO- 
HMMeCKMMM IcaTKB^. yCT8H0BflBHMMMM M8 



aiccueMTpMKOBOM Bany. m npoAoafcHwe OCM KO- 
Topwx pacno/io*6Hn noA yrnoM it npononwHOW 
ocm pafenero oprana, npw stom ycTpoftCTBO 
CM86*6M0 peOpaMw, CMMM6TPMMM0 pacnwior 

KOMHUMM OTHOCMTBflbHO OpOAOflbHOfl OCM P»* 

CoMero oprana. kohiju hotopmx aaicpefuieHU 
Ha M8py»Hiix noBepxMOcrax ipyOU-*MAep« M 
Koxyxa, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9 Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying, Fig. 2 shows the device in longitudinal section, Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1 , which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 1 0 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that y with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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